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w m m 

[oooi] ^mm,^^(DwuM.^w<D\Humn^m^m^Ruwnmmw^ 
[0002] ytzm^^tcZLftmummm, #mm(Dm&fr<b&B£tix\,^ 0 r^n- 

[0003] ^fc, ^(omnM^mm^^^^Mtu mm^mm^n^t\^xy), wn 
znwu, m<D&ft4k*ffimmm^z(Dim^x\,^m^ftwxffii. 2, # 

^fP^C^l -MM ¥9-1 84800-^-^ 
#fF3ti^2 : Wm 2001-1 78708-*§-<£$g 

l^^f^^Sfcl :H.Eda et al., "Multichannel time-resolved optical tomographic 
imaging system", Review of Scientific Instruments Vol. 70, p.3595 (1999). 

[0004] mmftKKzzmzLmtticDftmm m^nm^mtx^x^ tmm<Dyttvxc 

#}feife(TRS}£:Time Resolved Spectroscopy) % fo£V>te^M^^Uffi^5'f£tl^ 
fl^ft&CPMSife: Phase Modulation Spectroscopy) ft^ftlktl/Cl^So ^j?hb<D? 
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[0005] — rco Xttft&m v ^cfHiiJ-ete, tS:§LP^iR^^>?J-bT5t^^tti--5^lt^ , n 
[0006] »±©WJH^S^»i-Sfe2<>tc^$ti/fe 1 l>©'Tf*>?), £MttfcfMJI&&£ 

[0007] ^©±5* a ttsrstfifc-rsfe*!^ *&mu:zmLyitiLimmmwn. tscsiM 
m^M\.x%<Dftumm&i¥&mmz%\-m^ttft<D^ 

[0008] ^WteiSfRftS^^ai^feH:, mSLeS^^^b-C^ort^if 
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[ooo9] ±&utnwRtoftftm&WRxmm&mz&^xtx, ytmftm&Rx$ytmm 
£&zzkfc£y,TRsmz£%nm&nmktt:^x^^ 0 
tst^feott), ^^/hw w^cw— ^^ftitj^nso ^fc N w-jB^a. 

[oon] r^T\ w-wseiirau Nffl(otfjia^a— /v^i-s3tfla*t#ik&rj<3fe«tb^a 
[0012] *fd, mH^^^mmi-^2m<D^m^^<Dmx(Dm^^^(Dmm^ 

*3ZfrKW&-rZ>ZLt&X*Z> 0 ^^^^TO-o^Tte, lOOnsec^T 

[0013] 3tej»At#©©«j5fet;:"Oivrra\ Nffi<z>3fejiMt#£!fc::i8vvc* ^ft^tti^o^fig 

[0014] £fc, fttftffl#gfc©a*/ifefcovvr«, fc#©3fetfcm¥gi:tf>5^<0— $W S , 
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[0015] tezmLyu&ft&rmmm. Rxmm^mtt. WDXotm&znzo -t-fc 

bbbte, %<Dmtt*^>ybmm?jv^b*mmtsTtz>zbfc£V)^ trss^s 
tirm&*mbt£Zo 

[0017] [HiDBiitt, m^m^$Ymmu(ommmmm<Dm^^-ry^y^m^^o 

o 

[EU0]IHlOte, ^^S^JBI*^— /u©(t*B8«Sr^B|-C*>So 
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5 

[EI14]|I]14te, (a)t=t , (b)t=t , &t/(c)t=t XfemiSthfcftl&fr^MJfci-Z 

12 3 

XfoZ> 0 

o 

m i9]m i9te, m i ic^uttf- mmu^m^t^mm^ir^n^mxh^o 

[I32i]|ll2m, «mMmc^«My^^-/WDiEff^ 

[0018] l---fgl|+$m^-/K 10---^/^7tM> ll-fiSt^n— ?\ 60, 

61, ^ 61a, 71a- -^jy*— , 62, 72- -"ft ^Mlsl S§, 63, 

73-A/D^^, 64, 74- --^y, 

2-^2H-i^-/K 20-/</V*ytM, 21-~mM7v~7\ 22---%mm%$, 
80, 90---)fe4&ffitg, 81, 91---^ffl^n— 7\ 81a, 91a---^^— , 82, 92---'ff 
-S§-£LSHIi&, 83, 93--A/D^m§l, 84, 94- -^U, 

30---^/l^MC, 50--hy^|U^, 51, 52---«[US&, 40-^ffi^, 41"-^ 
tij^n— ?\ 41a--v-^-/^— , 42---<ff ^SHIS&, 43---A/D^^\ 45-irl/ 
46,47- --^Vo 

[ooi9] tAT, mmbti>^mwK£zmnsW.i&fcf)-mmm. RvnmjjfevftMtem 
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[0020] min^mm^x^mmmwmmmcomimmmm^mm^mmm^-^ 

[0021] Hi^i-tf-iBisgflie, sBiw-aa^a.— /n, R^m2nm^^^2(D2m^> 

[0022] jRiw-jw*^— /utt, m^n^-yii^t^ytm^mt, mmm-?*—? 
ei^^mi^m^t.m2mm^-^7i^^2tft^iii^t^L-x 

i 

10 

[0023] jfc*3 % ^Vi^ftM30^L-Cf3\ Afttofcfr^afc^siOfcUT, l«ft©/-«/^3teSr 

[0024] t^ui^o-^eitt, nft&&ftsM±\z&m£wzmift&mfamp \^.nvx 

ii 
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[0025] [Sia^, tfetti^n— ^71tt % «aKJR#:SM±Jj:t9:3t$nytf|23t^tUfifc«P 

12 

M©)tttt|ftgP — Att&ftfcftfS, t^W^n— ^71&tJ«3t7T^^SriijiU 

12 

^ffi^70t*3V^- : ecD3fe^it^^m^tL?,o ^tti^°n-^7lS.t>^^ttS 
*70©fHJtCfi % S^y*— 71a^*$^-CV^ 0 
[0026] 3ttfcttiS60, 70d^aj^§tl*tfetti«#^*fL-C, Ztv^tlit^mm^fe 

62, 72, A/D^*&#§63, 73, ^^64, 74^^f>tfCV^ 0 m5>©HIB&5RW:, 

[0027] ^frWl-tt, it #Ma[HS§62, 72«, ^W^60, 70j5^©tfetbf9#^*fU 

Xm#^#S'Ji-S^U#S'J^(CFD)62a, 72a, &tmifflflm*«JEEj!:*lft*t- 
3B#K-^g3Ei$IS& (TAC) 62b, 72ba>b«/£-r5^«!:tfS-e#'5 0 
[0028] ifcfc, A/D£&»63, 73*3, fe#8iJg|ElB&62 % 72d»b©«^fll#Sr7 f ^/WS 
#—^*i-So ^UT, A/D^|&§§63, 73d^tH^7§tbfe7 f ^/Wg#f4, 
^tLt^b^A^y64, 74i£tej&»3$tur, tftffl#©l$M##afc?g<0£j& 

, 70£LTte, ll2»J^-r6^ffiT-it{^(PMT)^7^h^^-K^^, 

[0029] — ^2f+iij^-v ? ^-/u2«, flsit^n— ^zisrg-tp^flHW^a^, mmm-? 

P-^81^tpmi^W#^,^2^m7 P ci^-y91^tP^2^tti^^^ 
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[0030] $mi^r^—^2i,zm^Xi-t, 3tM30tm%izfv- 7*21 t(Dm^ ?}£M30 

20 

[0031] ^ffi^n-^81^,tJ:SLP^#:SM_h^^^nfcmi^m^gP t-2tLT 

21 

xmmtsti, ztiiz£^xmyt&m^&timj$,t5thx\,^ 0 wnn.m.uwsM(D^ 

[0032] mfflz^ ^m^n-^91«, f(SL®ItX^:SM±^^^$^fc^2^m{igp 

22 

ytWimmoK&\,^xz(Dft3m&Wim£tiz> 0 ^ mm^-^dmu^m 

$&90<D m > 9 1 a^l£S£*l/Cl 

[0033] £fc, ^tH^80. gO/^tt^tl^tttff -^*j-UT, ztv^tim #&JS|e]J& 
82, 92, A/D^^§g83, 93, ;^84, 94^^*1/0/ ft^v^— ^2K 

[0034] ^tib<Di\-m^~-^i. 2^m^^Bimm^Mi^x^ mmm^^m^ 
?j^y*mm^&vvtf^ , 8 i 50&wtwisfox^z> o ^wmmmon^ nm^v 
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[oo35] 813(2, mu^vtcmnsm.^mm\mm<Dm^^^4v^^-h-^h^ 0 
tLStfeffim#&T^hy^ft#s:^L, (c) nm\*i?^—^2<Dm wmmK 

[0036] #35ffl0gtBfc:*5V vCtt, hVtfls\&50te, 030^97 (a) - (c) tCRfefeS 

to 

[0037] hy^m^^J^CT7feM3075^ffi^$tLfc/^7^)fe{i, tHM^*— /H-Ctt, 7t 

1 

2 

ii, mnM^sMKM^x^v^mm^TCDm^m^^v^x 

[0038] JBlfhW^a— /Vlfc^VvrlSlf^P— ^ll^^/^^^A^^tt^^St, Tfe 
T^tt3$tt6o 3ttfeJH*60-Ctfet±i$n^ttifS #fiCFD62a^^, CFD62a 

i ii 

12 

[0039] — MJ#H]&50tt x r^S-JH^a— /HteJR-*-32ffl©ft WaiUS§62, 72 

w^^^T^^wi-sfcfe^hy^f #^a-TSo wa-tf, cFD62aa»$><z> 

^Wm-^-C i ^TAC62b^UT^-Mf^-^UTA7J$tt-CV^^ > MJ^f[Ug& 

i 
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[0040] ^Vvt, Wi2^m*i>~—^2\Z&^XM^v-7~21frh^*ytA tfMftt& 

2 

^W$H-5o yt^m^80X^m^thtc^mm^-i'iCFD82a^mhtl, CFD82afi 

2 2 2 

22 

[0041] — *\ MJ#[e]{&50te % rcDfHIJ^v^r— /V2^ J R«2i@(Dff #MIUS&82, 92 

2 

[0042] 2f@cZ>ft$J^rv^-/H N 2T"I»IM^ffi^tti©- 

-7 (b) (d^ufctf ao*^— /n x^mt^cmzyvmt wbk. xviktbtimm 

1 

[0043] l£fc, 01-[H3^V^T«, mm<Dtctb, f+$J^v^-/WDl@ik£r2f@£LTl^ 
tf*. -ASKHS, N{@(Nfi2J^±(Z)^)Of+PJ^^--/^il^-Cft-pJ^e^tt^ 

[0044] ±is^M^jcj:6i!cgLp^iix^f+«e> ^^it^j^^^m^ov^^B^-r 

<5o 
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[0045] mi-m3K7jki,tcnmmm. Runm^m^^xn, jw^p-:/^!^ 

n^wYm^mm^thx^^ 0 &tt, nmm&yttvxcwytxitt^/uxytzm 
^^tti>i^ %m^^x(D^v^%(DmM^^vy^t, Mfo-fz>yttkM^®ix 

ttMifextYm*ftoz.bf)^mbt£z> 0 
[0047] m4te, m^imum^MT^m^^-^<Dmm(D-m^^mx^ 0 ^cd 
mxte, 4m<D$Yw\^^—^iA-4A^mmMm^titcm^m^vx\^ 0 

ob, m^^—^ioo^^bi-^iE^m<D^mM^nim^nfc4m(D^m^— 
mi^^—^3A, Ru^r<D$j- ay^^-^A^ov ^x-bmm&m&b^x^ * 

[0048] ^fm^fc^T-tortSBtil «fcisra3fcffcasfc34§£\ #ffW j e^3.—/i'*e 

/HAfiiC&ttStm/n- :/201 N 203^{± N f+$J^v^— /^2A<DJ$ 

[0049] rtunan/c, yt<DmmRTf&m&±m<D&o\zmtez*^v^xmmzft?z.b 
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&X%Z> 0 

[oo5o] %tc, ±tzmmMW<DnmmmRTfnmjjfeT»fe , Nmmi ^vtcmxi^m 

[oo5i] gi3^^ (d) {c^tM^mmyt(Dmmmm^mm^m^mtv 
xit, $Ym^^-^x^^(Dnm^mmm^n^xm^m^mm^m% 

#4#fF:£i$U :H.Eda et al., Review of Scientific Instruments Vol. 70, p.3595 
(1999).&r#$0 o ~<D£5&^12rm, im<Dm\^~—Mz33\^X 

[0052] r^^^LT^^oM'J^-^^-ecDf+ay^, HU-fof+SiJ^e^^— /^^0t9 

mz-xmmzfto^ttzxv. nBi^^—^mxcDnm^^^^-rtin^^yt 

kml-x, ^t^vT7v^4J>.m:h<>x^um^tm^^hii^mtt^ a 
[0053] z.<Dnm?4vs-y\z.o^x\-t, s<^ft<DMft?j^yfimm.-$-z>2m<DytM%i 

[0054] ~£tc, miKTFistcmj&xn, mmmz#>\,^x, tf-so*^— /n, 2^ml,x% 
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[0055] fc*5, #fP^Cm2: #M2001-178708^$R^tt, *#<B3teJ!m«Xtf3fclftffl 

#^aO^*-/W;i:fcv>Ttt©flB^ 
[0056] 1gm^fi-aiJ^> ? ^-/vS:#^?)fi-iiJSm^ttj^^ov^Tfi, _h3£Ub£5t- 

[0057] E6&t^igi7fi % ftgLianji^^^-ren-ffl!]^^.— /w^gae^flfe^^i^-t-ia^ 

[0058] 07<^^M (a) - (c) $Ymtt&<Dn?LW.&fctVX±fc<Dmi&*nj£Vtz 

/u© ff 'L> y aM&»u ^(Dmm maafootft w^n— ^ assa 
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[0059] B7©fl|j&0a (a) IE A^tf^n— :/iBft£^32^©f+$iJ^v^— ;H 
fl&*«(b)-er±, E5l^^c7)^ p n-ygBe^-r^2{|icOf+S'J^^/HD, 2D 

[0060] £©J:5K:, *»WJ2^t6tfeSL!ftiR#:tFj|||^«^S3V^tt, ^^^l+^^-zv 
[0061] ft*S, fiSlt^n-y^m^n-^^^feTifiVMiB, *feW:|3llM5fc*t*>«64i 

[0062] mr% "^-f^ttt, PMT^Ct^t, tHBfl^*5V^«^fi«jHlPMT4r^>f 

[0063] ±:|S«^©f|-^^*Xt^ti-»J^fe^«fcS»^^^/WM^©^o^h-^©^ 

[0064] 08^, ^^^g-^WfigW©£gil^^^^^cD^K^»^^§: 

^■r^77t?S>So ZL<Dif=77\Z.&\i^X, «lttf±^W (channel) Sr, *fc«lte;*7*^H6fe 
(log)Sr^UTV^o ^7Gltt3tIlMttt«-3fe*W<it«I«l©®ll=4cm-C 
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*3 % 2000ch^50nsec^+g^LTV>5 0 
[0065] r©$^f-?T14, mSL^lR^^^lt-r^/^/^^^UT, ^S760, 800, 83 
0nmO3jSS^^>V^l/— if)t^fflV^V>5o -tUd^UC 08m^"t-#^7 

[0066] ^|^cDffay^T9^cO^^W{i@-^^ffi^gracOlEgil«, #Rf*2. 5cm~4c 

OO^tH^n-^101^(7)Sgil^6cm^i-^t, 08©^97G1 % G2*>6>fc**SJ;5 
^ flatten— >fl00, 200^^t^B#^^^^ltbfci#^(Cfi, MH"<5f+ 

[0067] r^L(C*fbT, Mx.^^i-§W-iy^^-/l-2^flS^^n^^200i^m^n- 
:/10l£O!g|tt£8cm^±£-f-*U^ ^n^b-^<D^#f«^^>5^, -#T-ff 

, miocDiBs^Ka) ^^-rj:9^p^-r5f+ay^^-/n, 2[n±«-r^^^ 

[0068] mz.&. miommm (a) ^^-rt^-e^, 4cmmthtcmM^—^2oo^h(D 
ml-x, mio<D®mMU)^7jk'fmmz3o\,^x, m^fiw^^-^xmrn^m 

i?*.-sux(Dnm?Jvsy<Dmm%M® cm^sonsec) Kw>7£vxmyknm$: 
n^tiM, 7v-ymm^im^x&mfotemm$:%:tfz^tte<, ^o, 

[oo69] m^. ±m^tcnmmm^wYB\^m^^^xm^^ti^TRsm^^m%m^ 
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(Hbo 2 ) Rz?w,mmit^?v\?^(Hb) (Dmmm&mki.xwtW'tZo 
[oo7o] ^m^^tc^wnrnxn, ±fcft(Dmm%mmnm-tz*^ttfx%fo^K mm 
ttm\m^zihm*p<n^yv^t3;k*<D&mm era, mmtm^vt^mtm 

[0071] s^b^^p^^M^ 
mmw*!mx&z> 0 

[0072] ^^la^^ilUfcW^^fc^-rSP^^^A^, Beer-LambertllJ^fflLT. 

J3:^Tc^(l)^coj;5^£*i5o 

[mi] 

A = \og{l 0 /I) 

= {*/*>o 2 [^ 2 ] + s Hb [Hb] }L + S - (1) 

[0073] I teAttft*. Itejti&ftfi, £ teHbO e teHb« 

0 Hb02 2 Hb 

[Hbo ]«^^{b^^nifvoiSs, iHbmmmmfc^ywxDWk 

2 

/$ s fflV^*v5o 012^3:, ^(DMbLrX, 760nrru 800nm, 830nm£)3o<Dj!£;R£- 
[0074] ^<Z><fc5#3fcff $Jf-*5l vf, Ififfl©^iLTCW^^V ^f+S'J^ife-m, ^ffi 

_bT^^s^^5o ^xftzm^tcTRsm^^mmmxn, w^m^m 

[0075] ^*^<z>ifcaKiRfr rtT?©3t©ig||v >Eu ft^-f-SfcSL^it »JR««, S. 
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man 



R{p,t) = (4nDc) 3/2 z 0 r 5/2 exp(- /y a c*)exp 



^ 2 2\ 

4Dc 



(2) 



[0076] r^T\ p (cm) «^tU^(7)f4g, t(sec) fes<^m^X%$ZfoXfrb<D&fm. 

D(cm)imt#fD=l/3^ \ n ' (cm -1 ) te^«cSt«t c (cm/sec) f» 

s s 

SC^-ecM^jg^ z (cm)llz =1/ n \ n (cm -1 ) teM^^TfoSo 

0 0 s a 

[0077] ^^J:5>^i5:gLBSi|X#:tfay^^^fflv^c^^^tV^^;CT-ett, 0ilx.fi, 

rtXO^^it^^^2^*fc{i3^^)fc^:^§c^ @ i^lo^oTV > 
5o ftCTfi, PET^fMRI^^fCi4:-<Tffi^, gt^u £>o#«Slf-i£iS*cLTMy 

[0078] ^<D £ot£%^y\f^"!f (2^7n*fcW:3#C7G%^fr) ^CTf^iSM^^^^fr 

?tt$>\z.\^ ^m^^^xcD^<(D^m^m^m^^t^mt^r\ cwyt 

fl, lOtD^M-^^ffi^O^TXt^iIxfiSOO^^JiCDx-^^^^^tLS^ 
^-*f-J;9^f;i#Kc^#^^ 

[0079] mi3fe, TRsj£&fflv^tm^i&#M'jf^^ 

^t^77T*fe5„ i(D^^{C*5V>T, ^l4fiB#Kt(ns)^L N $^tt]fi|&tB£tL 

£3fe3&S(a. u. )&7^LTV^ 0 ^(D^^mMf—^^^^X. t=t =2ns-C(D0# 

i 

. t = 8nsX<DB#P^J&9\ Rm =20nsX<Dtiffflf&ft$: J tth"eftmiR-i-Z>^ 

2 3 
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[0080] 0141*, (a)t=t , (b)t=t , &tf(c)t=t X$im&tlfz.yt&ftKttJfc-rZ>mi 

12 3 

0 1 

[0081] ^iittip kytmm&mp t<Dmxmm^\^tz.mm^mmM ; f—^^M 

o 1 

?x&mftmt\z.£^xytf&ft*m$i-tz>z.bfc£*), m-otfWMP j^t 

0 1 

t&0j-r5o rr-efi, mi5^@agM(a) icmir^v^mmc^x, wum^w- 

0 12 

p,p,p ojiB-e^KPj|(c:MA/-ev^5 0 

10 2 

[0083] Z<D J;5J&#fiJtlCS8V ^t, tf-MI^^SfcSLTO^SMf^UT , #fffflHfc1ias 

1 

2 

[0084] ^«k5{-m^^^^^Ufcm^>cw^^v^fcfhaU^fe-c^$if 
tt, P Sr3tfl8W<fe«, P , P &yt&m&WkL.X. 3tIH»ifc«-**ftWtt«IRI©ffi 

0 12 

2 12 

fttftttHSHBfcLT, 3t!Sltffi«-M6|ftHiffiflilW©Slg«l«rft<i-a, r©i5*th«-C 

1 2 



WO 2005/010504 



19 



PCT/JP2004/010497 



<5 0 

0 12 

[0086] *^&U;5mPJ£ilX#MU^g,&^ 

[0087] 016tt, ^PJ^J;^maP^^^tf^^g^m2^W^^O«^^B§^J{C^ 
[0088] fRlW-aO^a^/Utt, flSJW^n-^llSr^tf3teRa*t^S^, imaiyn-y 

o 

[0089] Rglt^a—y 11^14, i$:SLPJ£i|Jl#:SM(|!|2#l$) fc^T*©rtttflm&#«* 

10 

[0090] ^2fhPJ^^-^2«, JW^u-^i^ir^tt^IS:^ ^l^W^ 

n-^81^t?mi^m#^t^2^ttJ7 P n-y91^^2^t±l^^^ 
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[0091] 88&hrn-^2l KM:, ^w*^M20;«77^#£^bT^$;ft, m^cto 

©ft^fcbTOT&tVCfc!), ft?!I10, 2O/0^#t^$ttfc/^^5fe^^tt^f+^J 
*^^H, 2&c:;£V^Tffl^ib*i/tvv5 0 ^20^i^#t^ttfcBlf^*^^^ 
ttttu ^r^^&tf JlH*^n— ^2lSrffliflb % imEfcifc#SM{^bTftfl&!tf& 

20 

[0092] ^fih<Dwm^y^-^i^ 2tt&&ftismmz.nvx* tmmm^^mr^ 
^-/wi,2^i-s^^#^t^^m#^^^n^n^^bT^^^©^ 
[0093] Ei7» % miei^vtcmn.m.^ffBimm^m^^^v^^-hx^ 

5 Q --"C, 017^77 (a) f*ff»J i e^a--/Vl^*3V>Tflait$tL5^^)t*^b 

, ?7-7 (b) {iff SI*'**— /H<&fi ^tem®mzAfitStiZ&Mm-%'RTfh))mn 

[0094] *HJfe^flgtn*3V^tt, by^fIUS&50(*, El \7<DJf=77 (a) , (b) fcflfcfcS T\ * 

tl 

fc, ^77(c), (d)K3ft|ftS T^-TJ:5t-, 2<®<7)^,W^$ClO > 20©JttuJe*bj!l 

t2 

*fb-C, W-fflfl^a.— /H, 2^^tb^^^^^W^ P n-^'ll, 2lj^ib<ZV^l^ 
[0095] hy^fft-^^CT^lO, 20*^W*f$tt/t^^^3ttt, tfiBfl^a.— /H > 2(7) 

UCi£ffi<5*LS(^77(a), (c)) 0 ^tlta^ 2{@<Df+$J^rv^.— /H, 2t!l*fJS-J-5 
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